C utaneous drug reactions are among the most commonly reported adverse drug reactions, with their occurrence in hospitalized patients estimated at 1% to 3%. 1 Cutaneous drug reactions are common reactions caused by many of the drugs that orthopedic surgeons prescribe. Cutaneous drug reactions can range from those that are common, mild nuisances to those that are rare, severe, and life-threatening (eg, angioedema, exfoliative dermatitis, Stevens-Johnson syndrome, and toxic epidermal necrolysis). It is likely that almost any medication can induce a skin reaction, but drug classes such as antibiotics, antiepileptics, and nonsteroidal anti-inflammatory drugs (NSAIDs) are among those most frequently cited. 2, 3 Antibiotics and NSAIDs are commonly prescribed by orthopedic surgeons. Antiepileptics and antidepressants are not prescribed by orthopedic surgeons as frequently but can be prescribed as treatment for pain or as part of a patient's medication history. 4 Antimicrobial agents have consistently been found to have the highest reported frequency, with trimethoprim-sulfamethoxazole (TMP-SMX), fluoroquinolones, and penicillins the most common offenders. 5, 6 It is estimated that the number of cutaneous drug reactions caused by antibiotics is more common in the pediatric population than in the adult population. 7 Medication-related causes should be considered as part of a differential diagnosis for any dermatologic condition that appears within 2 weeks of treatment initiation. 8 This article characterizes the common forms of cutaneous drug reactions and the clinical features, proposed mechanisms, and medications frequently associated with each. Habif 8 provides information regarding common drugs associated with cutaneous reactions. The Drug Eruption Reference Manual by Jerome Litt, 9 which can be found online (www.drugeruptiondata.com), contains additional information regarding the frequency and types of eruptions associated with a particular medication.
MechanisM
Cutaneous drug reactions can be divided into 2 classes based on mechanism: immune mediated (approximately 25% of reactions) and nonimmune mediated (approximately 75% of reactions). 8 Immunologic mechanisms include the 4 types of hypersensitivity reactions. The mechanism of a type 1 (immediate) immunologic reaction is mediated by drug-specific immunoglobulin E that binds to mast cells and then leads to release of hista-Abstract: Cutaneous drug reactions are among the most commonly reported adverse drug reactions. Drugs prescribed by orthopedic surgeons, such as antibiotics, opiates, and nonsteroidal anti-inflammatory drugs, are common offenders. Cutaneous drug reactions can range from those that are common, mild nuisances to those that are rare, severe, and life-threatening. Medications should be considered part of a differential diagnosis for any dermatologic condition. It is important to recognize the different clinical features and common drugs that are related to each type of reaction. This review characterizes the different forms of cutaneous drug reactions and the clinical features, proposed mechanisms, and drugs frequently associated with each. [10] [11] [12] [13] Nonimmune-mediated reactions may occur due to genetic enzyme deficiencies, drug accumulation caused by drug interactions or overdose, or reactions caused by the combination of medications and an outside variable, such as ultraviolet radiation.
14 Understanding the various types of mechanisms for cutaneous drug reactions is important when identifying the likelihood for cross reactivity, the expected time course, and treatment.
classic Drug reaction Patterns

Exanthematous Reactions
Exanthema is a general term used to describe reactions that burst forth on the skin. Typical characteristics of exanthematous reactions include morbilliform (resembling measles) or maculopapular lesions. Exanthematous reactions account for approximately 95% of cutaneous drug reactions. Exanthematous reactions can occur at any time, but most often occur within 7 to 10 days of drug initiation. 8 The eruption typically begins on the trunk and can spread to involve the extremities in a symmetrical fashion. Systemic symptoms such as fever and chills may be involved. Other common characteristics include erythema and burning or itching.
Drugs commonly causing exanthematous eruptions include penicillins, TMP-SMX (up to 60% in human immunodeficiency virus-infected patients), and antiepileptic medications. The exact mechanism of exanthematous reactions is unknown, but it may be a delayed hypersensitivity mechanism. Ampicillin is a common cause of this type of exanthematous maculopapular reaction with no immunologic mechanism. Concomitant viral syndromes may exacerbate this reaction. For example, patients who receive ampicillin while infected with the Epstein-Barr virus have an 80% chance of experiencing this type of reaction. 1, 8 Treatment of any exanthematous reaction involves discontinuation of the causative drug. The reaction typically resolves within 1 to 2 weeks; however, it may worsen for a few days before improvement. Continuation of the offending agent may eventually lead to erythroderma or generalized exfoliative dermatitis, which can be severe.
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Practitioners should also be aware of a severe syndrome that typically begins with a morbilliform-type eruption. Drug-induced hypersensitivity syndrome, or drug rash with eosinophilia and systemic symptoms, is an idiosyncratic adverse drug reaction that begins within the first 2 months of initiation of a drug. 15 This syndrome is characterized by fever, malaise, and facial edema, along with organ involvement (eg, kidney or liver). 16 The mortality rate can be up to 10% if left untreated and the causative agent continued. Antiepileptic drugs and sulfonamides are the most common causes of this type of hypersensitivity reaction. Morbilliform eruptions may also be the initial presentation for other serious reactions, such as Stevens-Johnson syndrome, toxic epidermal necrolysis, and serum sickness. Each of these should be considered as a part of the differential diagnosis, which is why it is recommended to discontinue the suspected agent in this type of reaction.
In addition to drug discontinuation, symptomatic relief provided by antihistamines and corticosteroids can be useful. 8 Eruption will usually recur with rechallenge, although not always, such as in cases of ampicillin reaction with a person infected with EpsteinBarr virus. However, rechallenge is not recommended due to the potential for a more severe reaction.
Patients and physicians should be aware of the symptoms and severity of the reaction. This will help determine whether another drug from a similar class may be used. For example, if a patient has a severe penicillin allergy, treatment should be to avoid any antibiotic with a beta lactam ring and to use antibiotics such as macrolides, fluoroquinolones, sulfonamides, or vancomycin. Other patients who may not have had a severe reaction to a beta lactam antibiotic may be able to use a cephalosporin, which has a similar structure, yet its cross reactivity is likely less than 10%. Patients and clinicians should be aware of hypersensitivities and knowledgeable of other drugs within n pharmacology update the same class with which they may also react.
Urticaria
Drug-induced urticaria, the second most common form of cutaneous drug reaction, refers to hives that manifest as raised pruritic red wheals of various sizes. Drug-induced urticaria is often difficult to distinguish from urticaria arising due to nondrug factors. It may appear after the first exposure of a drug but often requires multiple exposures. On initial sensitization, an immunoglobulin E-mediated reaction occurs between 7 and 14 days; however, in a patient who has previously been sensitized, the reaction can occur within minutes to hours. Penicillins, cephalosporins, sulfonamides, tetracyclines, and antiepileptic agents are often associated with immunoglobulin E-mediated urticaria.
If the reaction is related to serum sickness, immunoglobulin G or immunoglobulin M may be involved, resulting in immune complexes that deposit in small vessels. Urticaria due to an immune complex reaction may occur within 7 to 10 days of initial exposure or within 12 to 36 hours of exposure in a previously sensitized patient. Penicillins and sulfonamides can also cause this type of reaction. Urticaria can also be nonimmune mediated, which may involve complement activation and release of cutaneous mast cell mediators. Opioids, hydralazine, and radiocontrast media are common causes. Nonimmune-mediated reactions may occur any time from 20 minutes to 4 hours after administration.
Urticarial reactions may be a sign of more serious syndromes, such as angioedema, serum sickness, and anaphylaxis. Angioedema is described as subcutaneous tissue swelling and is usually a nonpruritic reaction that lasts from a few hours up to 5 days. Angiotensin-converting enzyme inhibitors are commonly associated with angioedema. Serum sickness-like reactions are defined by the presence of fever, urticarial rash, and arthralgias that last up to 1 to 3 weeks after initiation of drug therapy. 11 Cefaclor, a secondgeneration cephalosporin that is now uncommonly used, can be associated with serum sickness.
Urticaria associated with systemic anaphylaxis, which is manifested by respiratory distress, vascular collapse, or shock, is a medical emergency. Antibiotics are common culprits of these events. Management of urticarial reactions involves discontinuing the causative agent and treatment with oral antihistamines. If systemic involvement exists, such as serum sickness, oral corticosteroids may be necessary.
Fixed-drug Eruptions
A fixed-drug eruption is a solitary, erythematous, round or oval lesion that is reddish, purple, or brownish in color and is sometimes accompanied by blisters, bullae, or vesicles. The lesion may be associated with burning or itching prior to developing the hyperpigmented macule or bullae. This type of reaction does not normally have systemic involvement and may appear any time from days to weeks after drug initiation and from minutes to hours after reexposure. The areas that are most frequently affected are hands, feet, tongue, penis, and perianal areas.
The mechanism of fixeddrug eruptions is not well understood; some theories suggest a genetic component or a reaction to drug excipients. Sulfonamides, tetracyclines, metronidazole, and NSAIDs are often implicated in fixeddrug eruptions. Resolution generally occurs within 7 to 10 days after discontinuation. If a patient is rechallenged with the offending agent, the fixeddrug eruption will appear within hours of ingestion at the identical skin site and new lesions will often appear. In this type of reaction, oral challenge to confirm diagnosis is a safe and common practice.
Erythema Multiforme-like Reactions
Erythema multiforme-like reactions can be divided into 2 groups: erythema multiforme minor and erythema multiforme major, which can then be divided into Stevens-Johnson syndrome, Stevens-Johnson syndrome/toxic epidermal necrolysis overlap, or toxic epidermal necrolysis. These represent variants of the same disease process and can be differentiated by the pattern and distribution of skin lesions, as well as the extent of skin detachment involved.
Erythema multiforme minor is an inflammatory disease often associated with a preceding acute upper respiratory tract infection, herpes simplex virus infection, or pneumonia caused by Mycoplasma spp. Erythema multiforme is associated with systemic symptoms, such as fever and a flulike syndrome, before the skin rash appears. The prototypical lesion is a dusky erythematous patch resembling a bullseye that first affects the extremities. Most cases of erythema multiforme are associated with causes other than drugs, such as infection, with drugs accounting for approximately 20% of cases.
Stevens-Johnson syndrome and toxic epidermal necrolysis are uncommon but severe reactions characterized by an initial prodrome including fever, malaise, myalgia, and arthralgia, which lasts for 1 to 14 days prior to cutaneous sequelae. The estimated yearly incidences of Stevens-Johnson syndrome and toxic epidermal necrolysis are 1.2 to 6 and 0.4 to 1.2 cases per million population, respectively. 17 Mortality ranges from 5% in StevensJohnson syndrome to 40% in toxic epidermal necrolysis.
The mechanism that leads to the development of StevensJohnson syndrome or toxic epidermal necrolysis is only partially understood. It appears that certain patients are incapable of detoxifying key reactive intermediate drug metabolites, placing them at higher risk of Stevens-Johnson syndrome and toxic epidermal necrolysis. The major distinguishing factor between the 2 is the body surface area involved. Epidermal skin detachment affecting 1% to 10% n pharmacology update of total body surface area is classified as mild StevensJohnson syndrome, 10% to 30% is classified as StevensJohnson syndrome/toxic epidermal necrolysis overlap, and more than 30% is classified as toxic epidermal necrolysis.
Treatment of StevensJohnson syndrome or toxic epidermal necrolysis involves immediate discontinuation of the offending agent, supportive care, and avoidance of other drugs that have evidence of cross reactivity. Optimal treatment remains undefined and may include immune therapy with immunoglobulin G, highdose corticosteroids, cyclophosphamide, cyclosporine, or tumor necrosis factor-alpha inhibitors. Systemic corticosteroids remain a mainstay of therapy despite the lack of strong evidence to support their benefit in Stevens-Johnson syndrome.
Despite the relative paucity of positive data, corticosteroids do not appear to be harmful to patients with Stevens-Johnson syndrome. However, this may not be the case in toxic epidermal necrolysis. Although most case series have shown they provide neither benefit nor harm, other investigators purport to have demonstrated an increased morbidity or mortality when steroids are used to treat toxic epidermal necrolysis due to an increased risk of infection. 18 These authors recommend other treatment options.
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Photosensitivity
Acute photosensitivity ranges from common polymorphous light eruptions to rare photo allergies. 20 Photosensitivity refers to reactions that occur when a photosensitizing agent in or on the skin reacts with ultraviolet light, often in doses smaller than those associated with sunburn. Up to 8% of cutaneous drug reactions are photosensitivity eruptions. Typically, a photosensitivity reaction occurs within hours to days of exposure to sunlight and may last up to 1 week or more.
Reactions resemble moderate to severe sunburns, with erythema, blistering, weeping, and desquamation. Phototoxic and photoallergic reactions occur in sun-exposed areas of the skin; however, widespread eruptions can occur, which may suggest a systemic photosensitizing agent. Reactions are dose related and are most commonly seen in patients who have been exposed to high doses of both the drug and ultraviolet rays.
One's susceptibility to this type of syndrome is variable and likely based on drug absorption and metabolism, as well as the amount of melanin in the skin. Fluoroquinolone antibiotics, tricyclic antidepressants, and NSAIDs are classes of drugs that have been reported to be frequent photosensitizers, with fluoroquinolones being the most potent. Other antibiotics, such as TMP-SMX and tetracyclines, have also been implicated. Management of photosensitivity reactions includes limiting exposure to the sunlight, using potent sunscreen, and wearing protective clothing.
conclusion
Cutaneous reactions to drugs are largely idiosyncratic and unexpected, with serious reactions being rare. However, physicians should be aware of them and include these reactions early in the differential. In any type of skin reaction, a complete and extensive medical history needs to be taken, and all newly initiated drugs should be investigated. This makes it important for physicians to be aware of common drugs that cause certain types of reactions, even if they may not be prescribing these drugs. Patients should have an understanding of the severity and type of reaction they had. Complete medical histories from the patient and clear documentation of allergies and adverse drug reactions will help physicians provide optimal management for their patients.
references the BottoM line l
It is important that skin reactions are identified and adverse drug reactions are documented in the patient record so their recurrence can be avoided.
l Knowledge of the different mechanisms and common drugs associated with the different clinical features of cutaneous drug reactions will help identify the likelihood for cross reactivity, the expected time course, and treatment.
l Practitioners should be aware of the severe syndromes that may be associated with the common clinical manifestations of cutaneous drug reactions.
l Understanding the structure and classes of medications while also recognizing the severity and type of reaction a patient had will determine future treatment options and classes of medications that are used.
